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ABSTRACT 
 
Streptococcus pneumoniae (pneumococcus) is the most common cause of community-acquired pneumonia, meningitis, and 
bacteremia in children and adults, including the elderly, and is responsible for high rates of morbidity and mortality 
worldwide. Aim of this paper to review published articles on incidence of pneumococcal meningitis in children less than 5 
years of age in Malaysia, Singapore and Thailand, and compare the incidence of pneumococcal meningitis among the 
children in the three courtiers. Literature searches were conducted using google scholar, PubMed, the World Health 
Organization (WHO) website of the Weekly Epidemiological Record, and the countries’ Ministry of Health (MOH) website, 
and were limited to articles written in English. All relevant publications/abstracts published/presented during the period 
December 2000 through March 2014. Searches were conducted from April 1, 2014, till July 11, 2014 using various 
combinations of the following search terms “ Pneumococcal diseases” OR “meningococcal” OR “pneumococcal meningitis” 
OR “meningococcus”. A total of five articles and abstracts described the incidence of pneumococcal meningitis among 
children 5 years old. These five documents include two conference abstracts from Malaysia, one published paper from 
Singapore and two published papers from Thailand. The Malaysian, Singaporean and Thai pneumococcal meningitis 
incidence rate was 3.8-8.6, 2.3 and 0.10-1.8 per 100,000 children respectively. Our review confirmed that the incidence 
rate of pneumococcal meningitis was vary among the countries. The highest incidence rate of pneumococcal meningitis 
was found in Malaysia followed by Singapore and Thailand. 
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INTRODUCTION 
 
Streptococcus pneumoniae (pneumococcus) is 
responsible for high rates of morbidity and 
mortality among children and adult worldwide1.  
Pneumococcal disease is an infection caused by 
Streptococcus pneumoniae bacteria 
(“pneumococcus”).  These bacteria can cause 
many types of illnesses, including: pneumonia 
(infection of the lungs), ear infections, sinus 
infections, meningitis (infection of the covering 
around the brain and spinal cord), and bacteremia 
(blood stream infection)2. Meningitis is a serious 
inflammation of the meninges, the membranes 
(lining) that surround the brain and spinal cord. It 
can be of bacterial, viral, or fungal origin.  
 
Meningitis is usually the result of a viral or 
bacterial infection. Viral meningitis, also called 
aseptic meningitis, is generally less severe and 
often disappears without specific treatment, while 
bacterial meningitis can be quite serious and may 
result in brain damage, hearing loss, or learning 
disabilities in children. The infection may even 
cause death. Bacterial meningitis is either 
monococcal or pneumococcal, depending on the 
type of bacteria responsible for the infection. 
Meningitis caused by Haemophilus influenzae and 
related strains (A, B C, Y, and W135) is also called 
meningococcal meningitis. Similarly, meningitis 
due to Streptococcus pneumoniae is also called 
pneumococcal meningitis3. The World Health 
Organization (WHO) estimated one million children 
under five years die every year from invasive 
pneumococcal disease (IPD)4.  
 
The incidence of IPD varies by country; it has been 
reported to be 130-597/100,000 in developing 
countries 5, 6,7, 8Meningococcal meningitis is a 
bacterial form of meningitis, a serious infection of 
the thinmucosa lining that surrounds the brain and 
spinal cord9. Infection with Neisseria meningitidis 
(the meningococcus) is common, although the 
majority of infections are transient and 
asymptomatic10. The meningococcus can live 
harmlessly in the nasopharynx of up to 10% of 
healthy populations11. The factors that determine 
progression from harmless carriage to invasive 
disease are poorly understood, but they are 
inﬂuenced by both the virulence of the infecting 
strain and the susceptibility of the host11.  
 
When disease occurs, its onset is often rapid and 
life-threatening, and the meningococcus remains 
one of the major causes of death and disability as 
a result of invasive bacterial disease12.Bacterial 
meningitis occurs globally. Excluding epidemics, 
the World Health Organization (WHO) estimates 
that at least 1.2 million cases of bacterial 
meningitis occur each year out of which 135,000 
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are fatal13. About 500,000 of these meningitis 
cases are due to the N. meningitidis, results in 
50,000 deaths and 60,000 disabilities. Of these 
250,000 cases, 27,000 deaths14, 16,000 (6.4%) 
disabilities of which 10,000 (4%) are due to 
impaired hearing are from Africa15. The 
epidemiology of meningococcal disease in other 
parts of the developing world, particularly Asia, is 
not well described16,17.  
 
The incidence rate and the CFR of IPD were 
different from region to region and country to 
country18. We have undertaken a detailed review 
on incidence of pneumococcal meningitis in 
Malaysia, Singapore and Thailand to test others 
researchers‟ statement that; “the epidemiology of 
meningococcal disease in other parts of the 
developing world, particularly Asia, is not well 
described”. We also reviewed how the incidence of 
pneumococcal meningitis was described in the 
Southeast Asian countries and determine whether 
the incidence of pneumococcal meningitis among 
the children less than 5 years of age significantly 
different among these courtiers. Aim of this paper 
to review published articles on incidence of 
pneumococcal meningitis in children less than 5 
years of age in Malaysia, Singapore and Thailand, 
and compare the incidence of pneumococcal 
meningitis among the children in the three 
courtiers. 
 
METHODS 
 
We conducted a review of published 
articles/conference abstracts on incidence of 
pneumococcal meningitis among children less than 
5 years of age in Malaysia, Singapore and Thailand. 
Literature searches were conducted using google 
scholar, PubMed, WHO website of the Weekly 
Epidemiological Record, and the countries‟ 
Ministry of Health (MOH) website and were limited 
to articles written in English. All relevant 
publications/abstracts published/presented during 
the period December 2000 through March 2014.  
Searches were conducted from April 1, 2014, till 
July 11, 2014 using various combinations of the 
following search terms „Pneumococcal diseases‟ 
OR „meningococcal‟ OR „pneumococcal meningitis‟ 
OR „meningococcus‟.  
 
A team of three individuals independently 
screened the titles and abstracts of each citation 
and identified all citations for full review when 
there was any possibility that the study contained 
any description of incidence of pneumococcal 
meningitis. This screening process yielded 14 
original publications/abstracts identified by team. 
We masked the results of all publication selected 
for full review by obscuring them with a red 
marker from the tables and text. Our agreement 
on studies evaluated within the team was good and 
all disagreements were solved by consensus which 
required individuals to discuss the reasoning for 
their decisions. We included original 
articles/abstracts that described incidence of 
pneumococcal meningitis among children less than 
5 years of age, with quantitative data. We 
excluded studies that were not associated with 
incidence of pneumococcal meningitis among the 
children under 5 years old, case report and those 
without quantitative data. Finally, five articles 
matching these requirements were used for 
analysis. 
 
On the basis of the literature search a database of 
contacts of 14 possible informants for incidence of 
pneumococcal meningitis was identified, only five 
(37%) reported on incidence of pneumococcal 
meningitis among children less than 5 years of age 
in the three countries. The other nine (63%) 
articles/abstracts reported the incidence of 
pneumococcal meningitis for adult population or 
for general population or serotyping study.  Only 
five articles/abstracts containing consistent 
quantitative data on incidence of pneumococcal 
meningitis among children less than 5 years in 
Malaysia, Singapore and Thailand were selected 
(figure 1). 
 
 
 
 
 
 
 
 
 
Figure 1. Flow diagram for the process of review 
of the papers 
 
RESULT 
 
Table 1 presents summary of the five selected 
studies/abstracts. Two conference abstracts were 
selected from Malaysia. One of the abstracts 
reported the incidence rate of pneumococcal 
meningitis for each age group with multiple study 
centers and another abstract reported the 
incidence rate of pneumococcal meningitis for age 
under 5 years old in only one study center. There 
were two full text published articles from Malaysia 
however those articles reported incidence of 
pneumococcal meningitis for general population 
there is data available for pediatric population. 
 
One published paper was selected from Singapore, 
the paper reported the incidence rate of 
pneumococcal meningitis for age under 5 years 
old. Two published paper were selected from 
Thailand, the papers reported the incidence rate 
of pneumococcal meningitis for age under 5 years 
old.  
14 were identified 
5 were read and 
extracted 
9 articles did not 
meet inclusion 
criteria 
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Table 1.Incidenceof pneumococcal meningitis  
 
Country  Year of 
published 
Study duration Age group Incidence 
rate/100,000 
population 
Source 
Malaysia  
 2012 2008-2009 <5 years old 3.8 19 
2007 2004-2006 <5 years old 8.6* 02 
Singapore  
 2011 1997-2004 <5 years old 2.3 21 
Thailand  
 2010,2011 2008 <5 years old 0.10 20,23 
2004,2011 2000-2001 <5 years old 1.8 24 
*=The study was carried out at single center study
 
DISCUSSION 
 
Pneumococcal infection is a major cause of 
morbidity and mortality worldwide. In 2005, WHO 
estimated that 1.6 million deaths were caused by 
this agent annually; this estimate included the 
deaths of 0.7–1 million children aged under 5 
years. Most of these deaths occurred in poor 
countries and included a disproportionate number 
of children under the age of 2 years25.Bacterial 
meningitis, caused by Streptococcus pneumoniae, 
is a rare but severe disease in infants and young 
children26. Between 1980 and 2005, the worldwide 
incidence of pneumococcal meningitis was 17 per 
100,000 children aged below 5 years, while the 
European incidence was lower with 6 per 100,000 
children27. In Austria, incidence equaled the 
European incidence rate of 6 per 100,000children 
aged below 5 years between 2001 and 200328.The 
Malaysian, Singaporean and Thai incidence rate 
3.8-8.6, 2.3 and 0.10-1.8 per 100,000 children 
respectively, the countries‟ incidence rate was 
lower that worldwide and European incidence 
rate. One of the study from Malaysia reported the 
incidence rate 8.6 per 100,000 children in 2004-
2006, the study was conducted only at single study 
center, and another study reported that the 
incidence rate 3.8 per 100,000 children in 2010, 
this study was carried out at multiple study 
centers. The incidence rate of pneumococcal 
meningitis varied in the 2 Malaysian studies, and it 
may due to the year the study was conducted in 
and the study centers. The incidence rate of 
pneumococcal meninges in Thailand was varies 
widely between the Ministry of Health Thailand 
(MOH) report and the published, the MOH reported 
the incidence rate of the disease was 0.10 per 
100,000 population whereas researchers reported 
the incidence rate of the disease was 1.8 per 100, 
000 children. However there is no published 
article, data, conference abstract from Indonesia. 
Mészner addressed that the real  
 
 
 
disease burden due to Streptococcus pneumoniae 
infections are under recognized worldwide both by 
the general public and by the medical community 
in general 26. Limited data are available on rates 
of carriage and disease in Asia. The vast majority 
of data is not population-based, and focuses on 
invasive isolates29. Our search only database for 
English publications, there was a possibility of 
publication bias and lack of a broad information 
base given the absence of articles from other 
languages. With these limitations, our 
investigation may not provide a true picture of 
incidence of pneumococcal meningitis among 
children less than 5 years of age in the three 
countries. However, given what we know from this 
study and for the purpose of improving 
pneumococcal meningitis control in countries and 
region, we call for more researchers to do research 
on this disease among children with subsequent 
publication of results. 
 
CONCLUSION: 
 
Our review confirmed that the incidence rate of 
pneumococcal meningitis vary between the 
countries. The highest incidence rate of 
pneumococcal meningitis was found in Malaysia 
followed by Singapore and Thailand. The incidence 
rate of the disease was very different in Thailand 
between the report by Thai government and report 
by researchers. 
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